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Description 

Field of the Invention 

5 The invention relates generally to methods and compositions for monitoring the status of the immune sys- 
tem; more particularly, the invention provides composittons for detecting activated T-cells by nudeic acid hy- 
bridization probes and/or immunochemical assays. 

BACKGROUND 

10 

Regulation of normal immunologic reactivity involves the balance between positive and negative Influenc- 
es exerted by various subsets of T cells. Abnormally hyperactive and hypoactive T cells are believed to be 
associated with several Immune disorders, induding AIDS (hypoactivity and destruction of the helper T cell 
subset), and a variety of autoimmune disorders, such as MHC-associated autoimmune disease (e.g. lupus er- 
15 ythematosus) which is believed to be caused by excessive production of gamma interferon by T cells. 

T cells have been identified by certain phenotypic cell surface markers. For example, the surface molecule 
T8, which is present on human T cells of the cytotoxic subset, can be detected by immunofluorescent staining 
using murine anti-human monodonal antibodies, such as OKT8 (Ortho Diagnostics, Raritan, NJ) or Leu-2 
(Becton-Dickinson, Mountain View. CA). However, such markers are. at best only useful in measuring the size 
20 of subpopulations; they do not necessarily imply that the cells are secreting products associated with an ac- 
tivated state. 

Many diagnostic assays have been developed which are based either on immunochemical detection of 
proteins: e.g.. U.S. patents 4,562,003, 4,474,892, and 4,427,782; or on the detection of nucleic acids, either 
RNA or DNA, present in or produced by target cells: e.g., Pettersson et al.. Immunology Today . Vol. 6, pgs. 
25 268-272 (1985), Falkow et al., U.S. Patent 4,358,535, and Gillespie et al., U.S. Patent 4,483,920. The latter 

assays use nucleic acid probes, usually fluorescently labeled or radioactively labeled DMAs or RNAs, which 
can be preferentially hybridized to complementary target nucleic acids in appropriately prepared samples or 
tissues. The assays can take a variety of forms: e.g. RNA blotting: Thomas. Proc. Natl. Acad. Sci., Vol. 77, 
pgs. 5201-5205 (1980); dot hybridization: White et al., J. Biol. Chem. , Vol. 257, pgs. 8569-8572 (1982); South- 
30 ern Blotting: Southern, J. Mol. Biol., Vol. 98, pgs. 503-517; and In situ hybridization: Pinkel et al.. Proc. Natl. 
Acad. Sci.. Vol. 83, pgs. 2934-2938 (1986); and Angerer etal.. Genetic Engineering . Vol. 7 pgs. 43-65 (1985). 

In view of the presentlackof convenient direct methods for measuring abnormal T cell activation, the avail- 
ability of sensitive immunochemical assays or nucleic acid probes for detecting activated T cells would provide 
useful diagnostic tools. 

35 

SUMMARY OF THE INVENTION 

The invention includes a mature human protein produced by activated T cells, designated herein as H400, 
and immunogenic peptide fragments thereof, all of which are useful for generating antibodies employed in im- 
40 munochemical assays for activated T cells. The amino acid sequence corresponding to the open reading frame 
encoding H400 Is given In Formula I: 
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~ Cys - Val - Thr - Val - Leu - Ser - 

- Met - Leu - Val - Ala - Ala - Phe - 

~ Pro - Ala - Leu - Ser - Ala - Pro - 

~ Ser - Asp - Pro - Pro - Thr - Ala - 

- Phe - Ser - Tyr - Thr - Arg - Glu - 

- Ser - Asn - Phe - Val - Val - Asp - 

- Glu - Thr - Ser - Ser - Leu - Cys - 

- Pro - Ala - Val - Val - Phe - Gin - 

- Arg - Ser - Lys - Gin - Val - Cys - 

- Pro - Ser - Glu - Ser - Trp - Val - 

- Tyr - Val - Tyr - Asp - Leu - Glu - 



Formula I 

The invention further includes monoclonal antibodies specific for the mature H400 protein and Its immu- 
nogenic peptide fragments, and nucleic acids encoding H400 and peptide fragments thereof useful in the con- 
struction of nucleic acid probes for H400 messenger RNA(mRNA). The preferred nucleotide sequence of the 
25 open reading frame encoding H400 is given in Formula II: 
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Formula II 



50 As used herein, the term "mature" in reference to protein H400 means the secreted form of H400, that is, 
the form of H400 that results from proteolytic cleavage of the signal peptide. 

As used herein, "immunogenic peptide" in reference to H400 means a peptide (1) which consists of from 
6 to 40 amino acids having a sequence identical to an equally long portion of mature H400 and (2) which In 
conjugation with a carrier protein is capable of eliciting antibodies which cross-react with mature H400. 

55 As used herein, "nucleic acid fragment" means a nudeic acid which consists of from about 18 to 264 nu- 
deotides having a sequence complementary to an equal length portion of the nucleic acid defined by Formula 
II. 

A plasmid, designated herein as pcD(SRa)-H400, containing a cDNA insert capable of encoding H400 has 
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been deposited (in its E. coli JM101 host) with the American Type Culture Collection (Rockville, MD) under 
accession number 67614. 

Brief Description of the Drawings 
5 

Figure 1 diagrammaticaily illustrates the plasmid pcD(SRa)-H400 and selected restriction sites. 

Figure 2 lists the nucleotide sequence of the cDNA Insert of pcD(SRa)’H400 and indicates the amino acid 
sequence corresponding to the largest open reading frame. 

10 DETAILED DESCRIPTION OF THE INVENTION 

The invention is based on the discovery of a novel protein, H400, which is produced specifically by acti- 
vated T cells. The protein H400 is encoded by the largest open reading frame of the cDNA insert of pcD(SRa)- 
H400. The Invention is directed to compounds useful in detecting cells which either produce the H400 protein 
IS or produce mRN A transcripts capable of encoding the H400 protein. These compounds include the mature pro- 

tein H400, immunogenic peptide fragments thereof, monoclonal antibodies specific for mature H400 or its inv 
munogenic peptide fragments, nucleic acids capable of encoding H400, and nucleic acid fragments for con- 
structing nudeic acid probes specific for mRNA that encodes H400. 

20 I. Production of Mature H400 

H400 can be produced by expressing a nudeotide sequence encoding it in a suitable expression system. 
Possible types of host cells indude, but are not limited to. bacterial, yeast, insect, mammalian, and the tike. 
Selecting an expression system, and optimizing protein production thereby, involves the consideration and 
25 balancing of many factors, induding (1) the nature of the protein to be expressed, e.g. the protein may be poi- 
sonous to some host organisms, it may be susceptible to degradation by host proteases, or it may be expressed 
in inactive conformations or in Insoluble form in some hosts, (2) the nature of the messenger RNA (mRNA) 
corresponding to the protein of Interest, e.g. the mRNA may have sequences particularly susceptible to host 
endonudeases, which drastically reduce the functional lifetime of the mRNA, or the mRNA may form second- 
50 ary structures that mask the start codon or ribosome binding site, thereby inhibiting initiation of translation in 
some hosts, (3) the selection, availability, and arrangement of host-compatible expression control sequences 
in the 3'- and 5'-regions flanking the coding region - these indude promoters, 5'- and 3'- protector sequences, 
ribosome binding sites, transcription terminators, enhancers, polyadenylate addition sites, cap sites, intron- 
splice sites, and the like, (4) whether the protein has a secretion signal sequence which can be processed by 
55 the host, or whether an expression control sequence encoding a signal sequence endogenous to the host must 
be spliced onto the region encoding the mature protein. (5) the available modes and efficiencies of transfection 
or transformation of the host, and whether transient or stable expression is desired, (6) the scale and cost of 
the host culture system desired for expressing the protein, (7) whether, and what type of, posttranslational mod- 
ifications are desired, e.g. the extent and kind of glycosyiation desired may affect the choice of host, (8) the 
40 ease with which the expressed protein can be separated from proteins and other materials of the hose cells 
and/or culture medium, e.g. in some cases it may be desirable to express a fusion protein with a specialized 
signal sequence to aid In later purification steps (e.g. Sassenfeld et al.. Biotechnology , January 1984), (9) the 
stability and copy number of a particular vector in a selected host, e.g. Hofschneider et al., eds. Gene Cloning 
in Organisms Other than E. Coli (Springer Verlag, Berlin, 1982), and (10) similar factors known to those skilled 
45 in the art. 

Many reviews are available which provide guidance for making choices and/or modifications of specific 
expression systems In light of the recited factors: e.g. de Boer and Shepard, "Strategies for Optimizing Foreign 
Gene Expression in Escherichia coll", pgs. 205-247, in Kroon, ed.. Genes: Structure and Expression (John Wi- 
ley & Sons. New York, 1983), review several E. coli expression systems; Kucherlapati et al.. Critical Reviews 
50 In Biochemistry, Vol. 16, Issue 4. pgs. 349-379 (1984), and Banerji et al., Genetic Engineering . Vol. 5, pgs. 19- 
31 (1983) review methods for transfecting and transforming mammalian cells; Reznikoff and Gold, eds., Max- 
imizing Gene Expression (Butterworths, Boston, 1986) review selected topics In gene expression in E. coli , 
yeast, and mammalian cells; and Thilly, Mammalian Cell Technology (Butterworths, Boston 1986) reviews 
mammalian expression systems. 

55 Likewise, many reviews are available which describe techniques and conditions for linking and/or manip- 
ulating specific cDNAs and expression control sequences to create and/or modify expression vectors suitable 
for use with the present invention: e.g. Maniatls et al., Molecular Cloning: A Laboratory Manual (Cold Spring 
Harbor Laboratory. N.Y., 1982); Glover, DNA Cloning: A Practical Approach . Vol. I and II (IRL Press, Oxford, 
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1985); and Perbal, A Practical Guide to Molecular Cloning (John Wiley & Sons. N.Y., 1984). Generally, within 
an expression vector various sites may be selected for Insertion of the cDNAof the invention. These sites are 
usually designated by the restriction endonuclease which cuts them and are well recognized by those of skill 
in the art. Various methods for inserting DNA sequences into these sites to form recombinant DNA molecules 
5 are also well known. These indude, for example, dG-dC or dA-dT tailing, direct ligation, synthetic linkers, ex- 
onuclease and polymerase-linked repair reactions followed by ligation, or extension of the DNA strand with 
DNA polymerase and an appropriate single-stranded template followed by ligation. 

Often a vector containing the cDNAof the invention must be obtained In large quantities before transfection 
and/or transformation of cells in a host culture can take place. For this purpose the vector is often replicated 
10 without significant expression in an organism (the doning host) other than the one finally used for expression. 
In such cases, after propagation, the vectors are separated from the doning host using standard techniques, 
e.g. as disdosed by Maniatis et al. (cited above). 

Preferably H400 is produced by expressing the H400 cDNA carried by pcD(SRa)-H400 In a host cell suit- 
able for pcD vectors, e.g. COS monkey cells (available from the ATCC under accession numbers CLR 1650 
15 or CRL 1651), Cl 27 mouse mammary tumor cell (available from ATCC under accession number CRL 1616), 
or nrtouse L cells. Eukaryotic hosts are capable of deaving the signal peptide from the freshly translated H400 
polypeptide to form the mature H400 polypeptide. Eukaryotic hosts are also capable of producing other post- 
translation modifications, such as glycosylatlon, which may be antigenically important. 

Production of H400 in a bacterial expression system requires that the deavage site of the signal peptide 
20 be determined, eitherfordirectexpression of a nudeic acid encoding the mature H400 polypeptide or for linking 

such a nucleic acid to a bacterial sequence encoding an endogenous signal peptide. Empirical rules have been 
developed for making such predications with a high degree of accuracy: e.g. von Heijne, Eur. J. Biochem. , Vol. 
113, pgs. 17-21 (1983); J. Mol. Biol., Vol. 184, pgs. 99-105 (1985); Nudeic Acids Research , Vol. 14, pgs. 4683- 
4690 (1096); and Perlman et al., J. Mol. Biol. , Vol. 167, pgs. 391-409 (1983). von Heijne's rules indicate that 
25 mature H400 begins with the alanine of position 23 with respect to the N-terminal amino acid of Formula 1; 
the predicted mature sequence is illustrated below in Formula III. 

Mature H400 is produced as follows by COS7 cells transiently transfected with pcD(SRa)-H400. One day 
prior to transfection, approximately 10® COS 7 monkey cells are seeded onto individual 100 mm plates in Dul- 
becco’s modified Eagle's medium (DME) containing 10% fetal calf serum and 2 mM glutamine. To perform the 
30 transfection, the medium is aspirated from each plate and replaced with 4 ml of DME containing 50 mM Tris. 
HCI pH 7.4, 400 pg/ml DEAE-Dextran and 50 pg of the plasmid DNAs to be tested. The plates are incubated 
for four hours at 37®C, then the DNA-containing medium is removed, and the plates are washed twice with 5 
mi of serum-free DME. DME is added back to the plates which are then incubated for an additional 3 hrs at 
37°C. The plates are washed once with DME, and then DME containing 4% fetal calf serum, 2 mM glutamine, 
35 penicillin and streptomycin Is added. The cells are then incubated for 72 hrs at 37®C. The growth medium is 
collected and M400 purified therefrom using standard methods. 

II. Immunogenic Peptides of H400 

40 The present invention includes peptides derived from mature H400 which form Immunogens when conju- 
gated with a carrier. The term Immunogen as used herein refers to a substance which is capable of causing 
an immune response. The term carrier as used herein refers to any substance which when chemically conju- 
gated to a peptide of the invention permits a host organism immunized with the resulting conjugate to generate 
antibodies specific for the conjugated peptide. Carriers include red blood cells, bacteriophages, proteins, and 
45 synthetic particles such as agarose beads. Preferably carriers are proteins, such as serum albumin, gamma- 
globulin. keyhole limpet hemocyanin, thyroglobulin, ovalbumin, fibrinogen, or the like. 

Peptides of the invention are defined in terms of their positions within the following amino acid sequence 
of mature H400: 

50 
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Formula III 



Amino acids of Formula III are numbered with respect to the N-terminus of the mature H400 polypeptide. 
Thus. Sers is serine at position 5. Peptides are defined as fragments of the mature H400 polypeptide. Thus, 
the peptides designated herein by Sers - Cys^ is the peptide Ser-Asp-Pro-Pro-Thr-Ala-Cys. Groups of pep- 
tides of the invention are also defined in terms of fragments of the mature H400 polypeptide. Thus, the group 
designed herein as [Sers * ^ysii]&-6 consists of all 5- and 6- amino acid peptides (i.e. all 5-mers and 6-mers) 
whose sequences are Identical to all or part of the peptide Sers - Cys^. That is, the group consists of the fol- 
lowing five peptides: Ser-Asp-Pro-Pro-Thr-Ala, Asp-Pro- Pro-Thr-Ala-Cys, Ser-Asp-Pro-Pro-Thr, Asp-Pro-Pro- 
Thr-Ala, and Pro-Pro-Thr-Ala-Cys. 

Generally, the invention includes alt 6-mer to 24-mer peptide fragments of mature H400, i.e. [Alai - 
Asn 68 ]$- 24 * Preferably, the invention includes 6-mer to 24-mer peptide fragments which include the N-terminal 
or C-terminal sequences of the mature H400 polypeptide, or which correspond to sequences of the mature 
H400 polypeptide that have higher-than-average hydrophilicity, as determined by Hopp- Woods analysis or re- 
lated analysis technique, e.g. Hopp and Wood, Proc. Natl. Acad.Sci. , Vol. 78, pgs. 3824-3828 (1981); or Kyte 
and Doolittle, J. Mol. Biol., Vol. 157, pgs. 105-1 32 (1982). The latter set of preferred peptides of the invention 
(those having higher-than-average hydrophilicity) includes the following groups: [Alai - Ser 2 o]e- 2 o and [Thr 43 - 
Asn6a]ft-24- 

Standard symbols are used throughout for amino acids: e.g. Cohen, "Nomenclature and Symbolism of al- 
pha-Amino Acids", Methods in Enzymology , Vol. 106, pgs. 3-17 (Academic Press. N.Y., 1984). Accordingly, 
Table I of that reference is incorporated herein by reference. 

Peptides of the Invention can be synthesized by standard techniques, e.g. Stewartand Young. Solid Phase 
Peptide Synthesis , 2nd Ed. (Pierce Chemical Company, Rockford, IL, 1984). Preferably a commercial auto- 
mated synthesizer is used, e.g. Vega Biochemicats (Tucson, AZ) model 296Aor B, or Applied Biosystems, Inc. 
(Foster City, CA) model 430A. 

Peptides of the invention can be assembled by solid-phase synthesis on a cross-linked polystyrene sup- 
port starting from the carboxyl terminal residue and adding amino acids in a stepwise fashion until the entire 
chain has been formed. We performed the synthesis on a fully automated peptide synthesizer (Applied Bio- 
systems, Inc. model 430A). The following references are guides to the chemistry employed during synthesis: 
Merrifield, J. Amer. Chem. Soc., Vol. 85, pg 2149 (1963); Kent et al., pg. 185, in Peptides 1984 , Ragnarsson, 
Ed. (Almquist and Weksell, Stockholm, 1984); Kent et al., pg. 217 in Peptide Chemistry 84 . Izumiya, Ed. (Pro- 
tein Research Foundation, B.H. Osaka, 1985); Merrifield, Science , Vol. 232, pgs. 341-347 (1986); and refer- 
ences cited in this last reference. 

In solid-state synthesis it is most important to eliminate synthetic by-products, which are primarily termin- 
ation, deletion, or modification peptides. Most side reactions can be eliminated or minimized by use of clean, 
well characterized resins, clean amino acid derivatives, clean solvents, and the selection of proper coupling 
and cleavage methods and reaction conditions: e.g. Barany and Merrifield, The Peptides , Cross and Meien- 
hofer, Eds., Vol. 2, pgs. 1-284 (Academic Press, New York, 1979). It is important to monitor coupling reactions 
to determine that they proceed to completion so that deletion peptides lacking one or more residues will be 
avoided. The quantitative ninhydrin reaction is useful for that purpose, Sarin et al. Anal. Biochem. , Vol. 117, 
pg. 147 (1981). Na-t-butyloxycarbonyl-amino acids were used with appropriate side chain protecting groups 
stable to the conditions of chain assembly but labile to strong acids. After assembly of the protected peptide 
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chain, the pfx>tecting groups were removed and the peptide anchoiing-bond was deaved by the use of low 
and then high concentrations of anhydrous hydrogen fluoride in the presence of a thioester scavenger Tam 
et al., J. Amer. Chem. Soc.. Vol. 105, pg. 6442 (1983). 

Side chain protecting groups used were Asp(OBzl), Glu(OBzl), Ser(Bzl), Thr(B 2 d), Lys(CI-Z), Tyr(Br-Z), Arg- 
5 (NOJos). Cys(4-MeBzl), and His(lmDNP). (Bzl = benzyl; Tos = toluenesulfonyl; DNP = dinitrophenyl; Im = imi- 
dazole; Z = benzyloxycarbonyl.) The remaining amino acids have no protecting groups on their side chains. 
All the amino acids were obtained from Peninsula Laboratories, except the tBoc-His(lmDNP), which was from 
Chemical Dynamics and was recrystallized from ethanol before use. [tBoc = Na-t- butyl oxycarbonyl.] For each 
cyde the tBoc-Na-protected peptide-resin was exposed to 65 percent trifluoroacetic acid (from Eastman Ko- 
to dak) (distilled before use) In dichloromethane (DCM) (Mallenckrodt): first for 1 minute and then for 13 minutes 
to remove the Na-protecting group. The peptide-resin was washed with DCM and then neutralized twice with 
10 percent diisopropylethyiamlne (DIEA) (Aldrich) in dimethylformamide (DMF) (Applied Biosystems), for 1 
minute each. Neutralization was followed by washing with DMF. Coupling was performed with the performed 
symmetric anhydride of the amino acid In DMF for 16 minutes. The performed symmetric anhydride was pre- 
15 pared on the synthesizer by dissolving 2 mmol of amino acid in 6 ml of DCM and adding 1 mmol of dicyclo- 
hexycarbodiimide (Aldrich) in 2 ml of DCM. After 5 minutes, the activated amino acid was transferred to a sep- 
arate vessel and the DCM was evaporated off by purging with a continuous stream of nitrogen gas. The DCM 
was replaced by DMF (6 ml total) at various stages during the purging. After the first coupling, the peptide- 
resin was washed with DCM, 10 percent DIEA in DCM, and then with DCM. For recoupling, the same amino 
20 acid and the activating agent, dicyclohexylcarbodlimide, were transferred sequentially to the reaction vessel. 
After activation in situ and coupling for 10 minutes, sufficient DMF was added to make a 50 percent DMF- DCM 
mixture, and the coupling was continued for 15 minutes. Arginine was coupled as a preformed ester with hy- 
droxybenzotrlazole (Aldrich) in DMF for 60 minutes and then recoupled in the same manner as the other amino 
acids. Asparagine and glutamine were coupled twice as preformed hydroxybenzotriazole esters in DMF, 40 mln- 
25 utes for each coupling. For ail residues, the resin was washed after the second coupling and a sample was 
automatically taken for monitoring residual uncoupled a-amine by quantitative ninhydrin reactin; Sarin et al. 
(cited above). 

The general technique of linking synthetic peptides to a carrier is described in several references: e.g. Walt- 
er and Doolittle, "Antibodies Against Synthetic Peptides," in Genetic Engineering . (Setlow et al., eds.), Vol. 5, 
30 pgs. 61-91 (Plenum Press, N.Y., 1983); Green et al.. Cell , Vol. 28, pgs. 477-487 (1982); Lerner et al., Proc. 
Natl. Acad. Sci., Vol. 78. pgs. 3403-3407 (1981); Shimizu et al., U.S. Patent 4,474,754; and Ganfield et al.. 
U.S. Patent 4,311,639. Accordingly, these references are incorporated by reference. Also, techniques em- 
ployed to link haptens to carriers are essentially the same as the above-referenced techniques, e.g. chapter 
20 in Tljsseu, Practice and Theory of Enzyme Immunoassays (Elsevier. New York, 1985). 

35 The four most commonly used methods for attaching a peptide to a carrier use (1) glutaraldehyde for amino 

coupling, e.g. as disclosed by Kagan and Glick, in Jaffe and Behrman, eds. Methods of Hormone Radioinv 
munoassay, pgs. 328-329 (Academic Press, N.Y., 1 979), and Walter et al., Proc. Natl. Acad. Sci., Vol. 77, pgs. 
5197-5200 (1 980); (2) water-soluble carbodiimides for carboxyl-to-amino coupling, e.g. as disclosed by Hoare 
et al., J. Biol. Chem., Vol. 242, pgs. 2447-2453 (1967); (3) bis-diazobenzidine (BDB) for tyrosine-to-tyrosine 
40 sidechain coupling, e.g. as disclosed by Bassiri et al., pgs. 46-47, In Methods of Hormone Radioimmunoassay , 
Jaffe and Behrman, eds. (cited above), and by Walter et al. (cited above); and (4) maleimidobenzoyl-N-hydrox- 
ysuccinimide ester (MBS) for coupling cysteine (or other sulfhydryls) to amino groups, e.g. as disclosed by 
Kitagawa et al.. J. Biochem. (Tokyo). Vol. 79, pgs. 233-239 (1976). and by Lerner et al. (cited above). 

A general rule for selecting an appropriate method for coupling a given peptide to a carrier can be stated 
45 as follows: the amino acid chosen for coupling should occur only once in the sequence, preferably at the ap- 
propriate end of the segment. For example, BDB should not be used if a tyrosine residue occurs in the main 
part of a sequence chosen for its potentially antigenic character. Similarly, centrally located lysines rule out 
the glutaraldehyde method, and the occurrence of aspartic or glutamic acid will frequently exclude the car- 
bodiimide method. On the other hand, suitable amino acid residues can be positioned at either end of a chosen 
50 sequence segment as attachment sites, whether or not they naturally occur there in the chosen protein se- 
quence. 

A segment including the actual amino or carboxy terminus of mature H400 will preferably be attached to 
the carrier at the other end of the segment, leaving the terminus free. A segment lacking both actual termini 
may cause a problem In that its free end is not a natural terminus of mature H400. The problem can be remedied, 
55 to some extent, by acetylating the a-amino group and then attaching the peptide by way of its carboxy terminus. 

The coupling efficiency of a given peptide to the carrier protein is conveniently measured by using a ra- 
dioactively labeled peptide, prepared either by using a radioactive amino acid for one step of the synthesis or 
by labeling the completed peptide by the iodination of a tyrosine residue. The presence of tyrosine in the pep- 



7 




EP 0 329 363 B1 



tide also allows one to set up a sensitive radioimmune assay, If desirable. Therefore, it may be desirable to 
introduce tyrosine as a terminal residue if it is not part of the peptide sequence defined by the native H400 
polypeptide. 

Preferred carriers are proteins, and preferred protein carriers include bovine serum albumin, myoglobulin, 
5 ovalbumin (OVA), keyhole limpet hemocyanin (KLH), or the like. 

Peptides can be linked to KLH through cysteines by MBS as disclosed by Liu et al., Biochemistry , Vol. 18, 
pgs. 690-697 (1979). The peptides are dissolved in phosphate-buffered saline (ph 7.5), 0.1 M sodium borate 
buffer (pH 9.0) or 1 .0 M sodium acetate buffer (pH 4.0). The pH for the dissolution of the peptide is chosen to 
optimize peptide solubility. The content of free cysteine for soluble peptides is determined by the method of 
10 Ellman, Arch. Biochem. Biophys., Vol. 82, pg. 7077 (1959). 

For each peptide, 4 mg KLH in 0.25 ml of 10 mM sodium phosphate buffer (pH 7.2) is reacted with 0.7 mg 
MBS (dissolved in dimethyl formamide) and stirred for 30 min at room temperature. The MBS is added dropwise 
to ensure that the local concentration of formamide is not too high, since KLH is insoluble in >30% formamide. 
The reaction product, KLH-MB, is then passed through Sephadex G-25 equilibrated with 50 mM sodium phos- 
15 phate buffer (pH 6.0) to remove free MBS; KLH recovery from peak fractions of the column eluate (monitored 
by OD 280 ) is estimated to be approximately 80%. 

KLH-MB is then reacted with 5 mg peptide dissolved in 1 ml of the chosen buffer. The pH is adjusted to 
7-7.5 and the reaction is stirred for 3 hr at room temperature. Coupling efficiency is monitored with radioactive 
peptide by dialysis of a sample of the conjugate against phosphate-buffered saline, and ranges from 8% to 
20 60%. 

III. Monoclonal Antibodies and Immunochemical Assays 

Monoclonal antibodies are produced against mature H400 or peptide-carrier conjugates by standard tech- 
25 niques: e.g. as disclosed by Campbell in Monoclonal Antibody Technology (Elsevier, New York, 1984); Hurrell, 
ed. Monoclonal Hybridoma Antibodies: Techniques and Applications (CRC Press, Boca Raton, FL, 1982); 
Schreier et ai. Hybridoma Techniques (Cold Spring Harbor Laboratory, New York, 1980); U.S. Patent 
4,562,003; or the like. In particular, U.S. Patent 4,562,003 is incorporated by reference. For monoclonal anti- 
body production, the first step is to immunize a host animal to obtain a source of B lymphocytes. The B lym- 
30 phocytes are fused with an appropriate immortalizing cell line to form hybridomas that secrete monoclonal an- 
tibodies. Immortalizing ceil lines are usually tumor cell lines, such as myelomas. Preferably, the host animals 
are rodents, and the immortalizing cell line also is preferably derived from rodent cells, especially from the same 
rodent species. After formation, hybridomas are screened for those producing antibodies against the peptide 
of the invention. Immunization, harvesting of lymphocytes, and ceil fusion are all techniques well known in the 
35 art. immunization is carried out by a regimen of repeated injections into the host animal of the purified peptide- 
carrier conjugate, usually mixed with a suitable adjuvant. Immunization can be optimized by varying several 
factors, including the amount of antigen used for the primary injection and subsequent boosts, the route of 
injection, the time schedule for injecting and bleeding, and the use of adjuvant, e.g. Freund’s complete or in- 
complete adjuvant Techniques for fusion are also well known In the art, and in general involve mixing the cells 
40 with a fusing agent such as, most commonly, polyethylene glycol. 

Successful hybridoma formation is assessed and selected by standard procedures such as, for example, 
HAT selection. From among successful hybridomas, those successfully secreting the desired antibody are se- 
lected by assaying the culture medium for their presence. Ordinarily this is done using immunoreaction-based 
assays, for example. Western blot, ELISA, or RIA assays. The antibodies can be recovered from the medium 
45 using standard protein purification techniques. 

"Two site" or "sandwich" Immunoassays are the preferred immunoassays of the invention, e.g. as dis- 
closed in U.S. Patent 4,486,530. Accordingly, this patent is incorporated by reference. Such assays entail the 
use of two different sets of anti-H400 antibodies, at least one of which consists of a monoclonal antibody of 
the invention. Antibodies from one of the two sets are attached to the surface of a solid-phase support. The 
50 attached antibodies are then exposed to a sample suspected of containing H400. The H400 molecules bind 
to the attached antibodies. Next, the second set of antibodies is applied to the bound H400, and binds to one 
or more antigenic determinants distinct from that (or those) to which the first set of antibodies is (or are) bound. 
The H400 is then detected by an indirect or direct signal-generating means associated with the second set of 
antibodies. For example, the antibodies can be directly conjugated to a signal-generating moiety, such as an 
55 enzyme, rare earth chelator, or an organic dye. Or, they can be indirectly linked to one or more signal-gener- 
ating moieties through additional antibodies, or high affinity complexes, such as the avidin-biotin complexes. 
Quantitative measures of H400 concentration are made by comparing the signal generated by the sample to 
signals generated by H400 standards containing known concentrations of H400. 
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The invention includes kits of reagents for use in Immunoassays, particularly sandwich immunoassays. 
Such kits include (1) a solid-phase support, (2) a first antibody which monoclonal and which is capable of bind- 
ing to a first antigenic determinant of H400, (3) a second antibody selected from a monoclonal antibody capable 
of binding to a second antigenic determinant of H400 and a polydonaJ antibody specific for H400 (referred to 
5 herein as a "polyclonal antibody composition”), and (4) a signal-generation means associated with one of the 
three antibodies, preferably with the second antibody. Depending on the particular embodiment, kits may in- 
clude a selection of two of the three anti-H400 antibody types, either a monoclonal antibody specific for a first 
antigenic determinant and a monoclonal antibody specific for a second antigenic determinant, or a monoclonal 
antibody specific for a first and second antigenic determinant and a potydonal antibody composition. The an- 
te tibodies may be in solution or in tyophilized form. One of the sets of antibodies may come pre-attached to the 
solid support, or may be applied to the surface of the solid support only when the kit is to be used. The signal- 
generating means may come preassociated with one of the two antibody types, or may require combination 
with one or more components, e.g. buffers, antibody-enzyme conjugates, enzyme substrates, or the like, prior 
to use. Many types of signal-generating means are available and could make up one or more components of 
15 a kit. Various signal generating means are disdosed by Tijssen, Practice and Theory of Enzyme Immunoassays 

(Elsevier, Amsterdam, 1985). Kits of the invention may also Indude additional reagents, e.g. blocking reagents 
for reducing nonspecific binding to the solid-phase surface, washing reagents, enzyme substrates, and the 
like. The solid-phase surface may be In the form of microtiter plates, microspheres, or the like, composed of 
polyvinyl chloride, polystyrene, or similar materials suitable for immobilizing proteins. Preferably, an enzyme 
20 which catalyzes the formation of a fluorescent or colored product is a component of the signal-generating 
means. More preferably, the enzyme Is selected from peroxidase, alkaline phosphatase, and beta- 
galactosidase. Substrates and reaction conditions for these enzymes are well known In the art, e.g. Tijssen 
(cited above). 

25 IV. Nudeic Acid Probes 

Nudeic acid probes of the invention are constructed from nudeotide sequences determined by the nucleic 
acid of Formula II. The nature of the probe and its associated nudeic acid can vary depending on the particular 
hybridization assay employed. One method of measuring H400 mRNA is by cytoplasmic dot hybridization as 
30 described by White et al., J. Biol. Chem., Vol. 257, pgs. 8569-8572 (1982), and by Gillespie et al., U.S. patent 
4,483,920. Accordingly, these references are incorporated herein by reference. Other approaches Indude in 
situ hybridization, e.g. Angerer et al., Genetic Engineering , Vol. 7, pgs. 43-65 (1985), and dot blotting using 
purified RNA, e.g. chapter 6 in Hames et al., eds.. Nucleic Acid Hybridization: A Practical Approach (IRL Press, 
Washington, D.C., 1985). Generally, cytoplasmic dot hybridization involves anchoring mRNA from a cell or tis- 
35 sue sample onto a solid-phase support, e.g. nitrocellulose, hybridizing a DNA probe to the anchored mRNA, 
and removing probe sequences nonspecificaliy bound to the solid-phase support or forming mismatched hy- 
brids with the mRNA so that only probe sequences forming substantially perfect hybrids with target mRNAs 
remain. The amount of DNA probe remaining is a measure of the amount of target mRNAanchored to the solid- 
phase support. The amount of DNA probe remaining is determined by the signal generated by its label. 

40 Several standard techniques are available for labeling single and double stranded nucleic acid fragments. 
They include incorporation of radioactive labels, e.g. Harper etal.. Chromosoma , Vol. 83, pgs. 431-439 (1984); 
direct attachment of fluorescent labels, e.g. Smith et al., Nucleic Acids Research. Vol. 13, pgs. 2399-2412 
(1 985), and Connolly etal.. Nucleic Acids Research, Vol. 13, pgs. 4485-4502(1985); and various chemical mod- 
ifications of the nudeic acid fragments that render them detectable immu nochemical ly or by other affinity re- 
45 actions: e.g. Tchen et al., Proc. Natl, Acad. Sci., Vol. 81, pgs. 3466-3470 (1984); Richardson et al.. Nucleic 
Acids Research, Vol. 11 , pgs. 6167-6184 (1983); Langer et al., Proc. Natl, Acad. Sci. , Vol. 78, pgs. 6633-6637 
(1981); Brigati et al., Viroloqy, Vd. 126, pgs. 32-50 (1983); Broker et al., Nucleic Acids Research , Voi. 5, pgs. 
363-384 (1978); and Bayer et al.. Methods of Biochemical Analysis , Vol. 26, pgs. 1-45 (1980). 

Preferably probes are prepared by nick translation of a fragment of pcD(SRa)-H400 containing all of the 
50 major portion of the H400 coding region. For example, pcD(SRa)-H400 is amplified in JM101, mixed with ethi- 
dium bromide, isolated by equilibrium density gradient centrifugation In cesium chloride, and digested with 
BamHI; and the restriction fragment carrying the entire coding region for H400 is then separated by gel elec- 
trophoresis. The fragment containing the coding region (which is readily identified by a size marker) Is extracted 
from the gel and subjected to nick-translation in the presence of one or more kinds of labeled nucleotides: e.g. 
55 Maniatis et al., Molecular Cloning: A Laboratory Manual (Cold Spring Harbor Laboratory, New York. 1982); or 
Brigati et al. (cited above). After removal of unincorporated nucleotides, the probe is applied to the anchored 
mRNA at a concentration in the range of between about 1 to 50 ng/mi (with a specific activity in the range of 
about 1-2x10^ cpm/pg probe). 



9 




EP 0 329 363 B1 



Peripheral blood lymphocytes (PBLs) (which contain about 80% T cells) are used as a source of I cells 
for the assay. PBLs are obtained by standard techniques, e.g. Boyum, Scand. J. Clin. Lab. Invest. , Vol. 21 
(Suppl. 97), pg. 77 (1968). If desired, a fraction of cells enriched in T cells (to about 95%) can be obtained using 
standard techniques, e.g. eliminating B cells by rosetting: Gmelig-Meyling et al., Vox Sang. , Vol. 33, pg. 5 
5 (1977). Generally, PBLs are obtained from fresh blood by density gradient centrifugation in Ficoii-Hypaque. 

Preferably mRNAfrom PBLs is anchored for hybridization to the probe by the following protocol. Isolated PBLs 
are lysed by suspending in a lysis buffer (0.14 M NaCI, 1.5 mM MgCl 2 , 10 mM Tris-HCI pH 8.6, 0.5% Nonidet 
P-40 (a nonionic detergent, e.g. from Sigma)) at 4°C at a final concentration of 1x10® ce!ls/ml. The suspension 
is vortexed for 10 sec and the nuclei are pelleted (13,000 g, 2.5 min). The resulting cytoplasmic lysates are 
10 then transferred to a sterile 1.5 ml tube containing 0.3 volumes of 20x SSC (lx SSC=0.15 M NaCI, 0.015 M 
trisodlum citrate (standard saline citrate)) and 0.2 volumes of 37% (w/w) formaldehyde. The mixture is then 
Incubated at 60®C for 15 min and stored in aliquots at -70®C. For analysis, 15 pi of each sample is titered by 
serial three-fold dilutions in 15x SSC into a 96-well flat-bottomed microtiter plate (Falcon, Becton Dickinson, 
Oxnard, CA) in a 0.1 ml. Each dilution is applied with suction to a sheet of Nytran (a modified nylon support 
15 available from Schleicher and Schuell, Keene, NH; 0.45 pm pore size) supported on a filter paper (Whatman 
3mmChr, Whatman Inc., Clifton, NJ) utilizing a 96 hold Minifold apparatus (Schleicher and Schuell). The Nytran 
paper is then baked (80X, 2 hours) and treated with a prehybridization solution consisting of 50% formamide 
(BRL, Gaithersburg, MD) 6x SSC, 50 pm/ml E. coll tRNA (Sigma), 0.2% (wA^) each of f icoll (Mw=400,000), poly- 
vinyl pyrollidone, and bovine serum albumin (BSA). The probe is applied to the Nytran support at a concentra- 
20 tion of about 50 ng probe/ml of prehybridization solution. Following hybridization, the support is washed twice 
for 15 min each at room temperature In 2x SSC, then twice for 30 min each at 60®C in 2x SSC/0.5% SDS. The 
support is then exposed to film using an intensifying screen and quantitated by scanning with a laser densit- 
ometer (e.g. Ultroscan XL, LKB Instruments Inc., Gaithersburg, MD). 

If cytoplasmic dot hybridization lacks sufficient sensitivity, preferably the RNA is first extracted from the 
25 PBLs prior to blotting. For example, RNA may be extracted by the guanidinium thiocyanate method disclosed 
by Chirgwin et al. in Biochemistry. Vol. 18, pgs. 5294-5299 (1979). 

Applicants have deposited E. coli JM101 carrying pcD(SRa)-H400 with the American Type Culture Col- 
lection, Rockville, MD, USA(ATCC), under accession number 6761 4. This deposit was made under the Buda- 
pest Treaty relating to the Deposit of Microorganisms. 

30 

Claims 

Claims for the following Contracting States : AT, BE, DE, FR, GR, IT, LU, NE, SE, CH, GB 

35 

1. A mature polypeptide encoded by the open reading frame defining the following sequence of amino acids: 



Lys 


- 


Leu 


- Cys 


- Val 


- Thr 


- Val 


- Leu 


- Ser - 


Leu 


- 


Leu 


- Met 


- Leu 


- Val 


- Ala 


- Ala 


- Phe - 


Cys 


- 


Ser 


- Pro 


- Ala 


- Leu 


- Ser 


- Ala 


- Pro - 


Met 


- 


Gly 


- Ser 


- Asp 


- Pro 


- Pro 


- Thr 


- Ala - 


Cys. 


- 


Cys 


- Phe 


- Ser 


- Tyr 


- Thr 


- Arg 


- Glu - 


A.la 


- 


Ser 


- Ser 


- Asn 


- Phe 


- Val 


- Val 


- Asp - 


Tyr 


- 


Tyr 


- Glu 


- Thr 


- Ser 


- Ser 


- [<eu 


- Cys - 


Ser 


- 


Gin 


- Pro 


- Ala 


- Val 


- Val 


- Phe 


- Gin - 


Thr 


- 


-Lys 


- Arg 


- Ser 


- Lys 


- Gin 


- Val 


- Cys - 


Ala 


- 


Asp 


- Pro 


- Ser 


- Glu 


- Ser 


- Trp 


- Val - 


Gin 


- 


Glu 


- Tyr 


- Val 


- Tyr 


- Asp 


- Leu 


- Glu - 



Leu - Asn. 



2. A mature polypeptide as claimed In claim 1 defined by the following amino acid sequence: 
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Ala - Pro - Met - Gly - Ser -- Asp - Pro - Pro - 

Thr - Ala - Cys - Cys - Phe - Ser - Tyr - Thr - 

^ Arg - Glu - Ala - Ser - Ser - Asn - Phe - Val - 

Val - Asp - Tyr - Tyr - Glu - Thr - Ser - Ser - 

Leu — Cys - Ser - Gin — Pro - Ala - Val — ^ Val - 

Phe - Gin - Thr - Lys - Arg - Ser - Lys - Gin - 

Val - Cys - Ala - Asp - Pro - Ser - Glu -- Ser - 

Trp - Val - Gin - Glu - Tyr - Val - Tyr - Asp -- 

Leu - Glu - Leu - Asn. 

15 

3. An immunogenic fragment of a polypeptide as claimed in in claim 1 or claim 2. 

4. An immunogenic fragment of a polypeptide according to claim 3 consisting of from 6 to 40 amino acids. 

5. An immunogenic fragment of a polypeptide as claimed in claim 4 selected from peptides [Alai - 

Ser2ol6-2o - Asn63Je_24. 

6. A nucleic acid capable of encoding a polypeptide as claimed in claim 1 or claim 2 or a fragment of a poly- 
peptide as claimed In any of claims 3 to 5. 

7. The nucleic acid of claim 6 which is capable of encoding the mature polypeptide of the open reading frame 
defined by the following amino acid sequence. 





Lys 


- 


Leu 


— 


Cys 


- 


Val 


- 


Thr 


- 


Val 


- 


Leu 


— 


Ser 


— 


30 


Leu 


— 


Leu 


- 


Met 


— 


Leu 


- 


Val 


- 


Ala 


- 


Ala 


- 


Phe 


- 




Cys. 


- 


Ser 


- 


•Pro 


iw 


Ala 




Leu 


- 


Ser 




Ala 


- 


Pro 


- 




Met 


- 


Gly 




Ser 


- 


Asp 


- 


Pro 


- 


Pro 


- 


Thr 


- 


Ala 


- 


35 


Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- 


Tyr 


- 


Thr 


- 


Arg 


- 


Glu 


- 




Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- 


Phe 


- 


Val 




Val 


- 


Asp 


- 




Tyr 


- 


Tyr 


- 


Glu 


- 


Thr 


- 


Ser 


- 


Ser 


- 


Leu 


- 


Cys 


- 


40 


Ser 


- 


Gin 


- 


Pro 


- 


Ala 


- 


Val 


- 


Val 


- 


Phe 


- 


Gin 


- 


Thr 


- 


Lys 


- 


Arg 


- 


Ser 


- 


Lys 


- 


Gin 


- 


Val 


- 


Cys 






Ala 




Asp 


- 


Pro 


- 


Ser 


- 


Glu 


- 


Ser 


- 


Trp 


- 


Val 


- 


45 


Gin 

Leu 


— 


Glu 
Asn . 


— 


Tyr 




Val 




Tyr 


— 


Asp 




Leu 


— 


Glu 


— 



8. The nucleic acid of claim 7 defined by the following nucleotide sequence: 
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ATG 


- 


AAG 


- 


CTC 


- 


TGC 




GTG 


- 


ACT 


— 


GTC 


— 


CTG 






TCT 


- 


CTC 


- 


CTC 


- 


ATG 


- 


CTA 


- 


GTA 


- 


GCT 


- 


GCC 


- 




TTC 


- 


TGC 


— 


TCT 


- 


CCA 


- 


GCG 


- 


CTC 


- 


TCA 


- 


GCA 


- 


5 


CCA 


- 


ATG 


- 


GGC 


- 


TCA 


- 


GAC 


- 


CCT 


- 


CCC 


- 


ACC 


- 




GCC 


- 


TGC 


— 


TGC 


- 


TTT 


- 


TCT 


- 


TAC 


- 


ACC 


- 


CGA 


- 




GAA 


— 


GCT 


- 


TCC 


- 


TCG 


— 


AAC 


- 


TTT 




GTG 


- 


GTA 


— 


10 


GAT 


- 


TAG 


- 


TAT 


. - 


GAG 


- 


ACC 


- 


AGC 


- 


AGC 


- 


CTC 


- 




TGC 


- 


TCC 


- 


CAG 


- 


CCA 


- 


GCT 


- 


GTG 


- 


GTA 




TTC 


- 




CAA 


- 


ACC 


- 


AAA 


- 


AGA 


- 


AGC 


- 


AAG 


- 


CAA 


— 


GTC 


— 


15 


TGT 


- 


GCT 


- 


GAT 


- 


CCC 


- 


AGT 


- 


GAA 


- 


TCC 


— 


TGG 


— 




GTC 


- 


CAG 


- 


GAG 


- 


TAC 


- 


GTG 


- 


TAT 




GAC 


- 


CTG 


- 




GAA 


- 


CTG 


- 


AAC 


- 


(TGA) 


• 

















9. An antibody capable of binding to a polypeptide as claimed in claim 1 or claim 2 or a fragment of a poly- 
peptide as claimed in any of claims 3 to 5. 

10. A nucleic acid probe capable of hybridizing to a mRNA corresponding to a polypeptide as claimed in claim 

25 1 or claim 2 or a fragment of a polypeptide as claimed in any of claims 3 to 5. 

Claims for the following Contracting State : ES 

1. A process for producing a mature polypeptide encoded by the open reading frame defining the following 
30 sequence of amino acids: 





Lys 


- 


Leu 


- 


Cys 


- 


Val 


- 


Thr 


- 


Val 


- 


Leu 


- 


Ser 


- 




Leu 


- 


Leu 


- 


Met 


- 


Leu 


- 


Val 


- 


Ala 


- 


Ala 




Phe 


- 


35 


Cys 


- 


Ser 


- 


Pro 


- 


Ala 


- 


Leu 


- 


Ser 


- 


Ala 


- 


Pro 


- 




Met 


- 


Gly 


- 


Ser 




Asp 


- 


Pro 


- 


Pro 


- 


Thr 


- 


Ala 


- 




Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- 


Tyr 


- 


Thr 


- 


Arg 


- 


Glu 


- 


40 


Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- 


Phe 


- 


Val 


- 


Val 


- 


Asp 


- 




Tyr 


- 


Tyr. 


- 


‘Glu 




Thr 


- 


Ser 


- 


Ser 


- 


Leu 


- 


Cys 


- 




Ser 




Gin 


- 


Pro 


- 


Ala 


- 


Val 


- 


Val 


- 


Phe 


- 


Gin 


- 


45 


Thr 


- 


Lys 


- 


Arg 


- 


Ser 


- 


Lys 


- 


Gin 


- 


Val 


- 


Cys 


- 


Ala 


- 


Asp 


- 


Pro 


- 


Ser 


- 


Glu 


- 


Ser 


- 


Trp 


- 


Val 


- 




Gin 


- 


Glu 


- 


Tyr 


- 


Val 


- 


Tyr 


- 


Asp 


- 


Leu 


- 


Glu 


- 



Leu - Asn. 

50 

or an immunogenic fragment thereof, which comprises a procedure selected from:- 

(a) transfecting a host with a transformed vector having a cDNA insert encoding said polypeptide or 
fragment, and 

(b) chemical synthesis wherein suitably protected and/or activated amino acids are linked in a step- 

55 wise manner, 

2. A process according to Claim 1 wherein said mature polypeptide is defined by the following amino acid 
sequence: 
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10 



20 



25 



Ala 

Thr 

Arg 

Val 

Leu 

Phe 

Val 

Trp 

Leu 



Pro 

Ala 

Glu- 

Asp 

Cys 

Gin 

Cys 

Val 

Glu 



Met 

Cys 

Ala 

Tyr 

Ser 

Thr 

Ala 

Gin 

Leu 



Gly 

Cys 

Ser 

Tyr 

Gin 

Lys 

Asp 

Glu 

Asn. 



Ser 

Phe 

Ser 

Glu 

Pro 

Arg 

Pro 

Tyr 



Asp 

Ser 

Asn 

Thr 

Ala 

Ser 

Ser 

Val 



Pro 

Tyr 

Phe 

Ser 

Val 

Lys 

Glu 

Tyr 



Pro 

Thr 

Val 

Ser 

Val 

Gin 

Ser 

Asp 



IS 3. A process according to Claim 1 wherein said immunogenic fragment of a polypeptide consists of from 6 
to 40 amino acids. 

4. A process according to Claim 4 wherein said immunogenic fragment of a polypeptide is selected from pep- 
tides [Aia^ - Ser 2 (Je- 2 o 3tid [Thr43Asngg]g_24- 



5. A process for producing a nucleic acid capable of encoding a polypeptide as defined in Claim 1 or Claim 
2 or a fragment of a polypeptide as defined in any of Claims 1, 3 or 4 which comprises culturing a host 
cell transfected with a vector containing a cDNA insert having a sequence corresponding to that of said 
nucleic acid. 

6. A process according to Claim 6 wherein said nucleic acid is capable of encoding the mature polypeptide 
of the open reading flame defined by the following amino acid sequence:- 





Lys 


- 


Leu 


- 


Cys 


- 


Val 


- 


Thr 


- 


Val 




Leu 


- 


Ser 


— 


30 


Leu 


- 


Leu 


- 


Met 


-• 


Leu 


- 


Val 


- 


Ala 


- 


Ala 


- 


Phe 


- 




Cys. 


- 


Set 


- 


•Pro 


A* 


Ala 




Leu 


- 


Ser 


- 


Ala 


- 


Pro 


- 




Met 


- 


Gly 


- 


Ser 


- 


Asp 


- 


Pro 


- 


Pro 


- 


Thr 


- 


Ala 


- 


35 


Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- 


Tyr 


- 


Thr 


- 


Arg 


- 


Glu 


- 




Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- 


Phe 


- 


Val 


-■ 


Val 


- 


Asp 


- 




Tyr 


- 


Tyr 


- 


Glu 


- 


Thr 


- 


Ser 


- 


Ser 


- 


Leu 




Cys 


- 


40 


Ser 


- 


Gin 


- 


Pro 


- 


Ala 


- 


Val 


- 


Val 


- 


Phe 




Gin 


- 


Thr 




Lys 


- 


Arg 


- 


Ser 


- 


Lys 


- 


Gin 


- 


Val 


- 


Cys 


- 




Ala 


- 


Asp 


- 


Pro 


- 


Ser 


- 


Glu 


- 


Ser 


- 


Trp 


- 


Val 


- 




Gin 


- 


Glu 


- 


Tyr 


- 


Val 


- 


Tyr 


- 


Asp 


- 


Leu 


- 


Glu 


- 


45 


Leu 


- 


Asn . 





























7. A process according to Claim 7 wherein said nucleic acid is defined by the following nucleotide sequence: 



50 



55 



13 
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ATG 


- 


AAG 


- 


CTC 


- 


TGC 


- 


GTG 


- 


ACT 


- 


GTC 


— 


CTG 


— 


TCT 


- 


CTC 


- 


CTC 


- 


ATG 


- 


CTA 


- 


GTA 


- 


GCT 


- 


GCC 


- 


TTC 


- 


TGC 


- 


TCT 


*- 


CCA 


- 


GCG 


- 


CTC 


- 


TCA 


- 


GCA 


- 


CCA 


- 


ATG 


- 


GGC 


- 


TCA 


- 


GAC 


- 


CCT 


- 


CCC 


- 


ACC 


- 


GCC 


- 


TGC 


- 


TGC 


- 


TTT 




TCT 


- 


TAC 


- 


ACC 


- 


CGA 


- 


GAA 


- 


GCT 


- 


TCC 


- 


TCG 


- 


AAC 


- 


TTT 


- 


GTG 


- 


GTA 


- 


GAT 


- 


TAC 


- 


TAT 


- 


GAG 


— 


ACC 


— 


AGC 


— 


AGC 


— 


CTC 


— 


TGC 




TCC 


- 


CAG 


- 


CCA 




GCT 




GTG 




GTA 


. 


TTC 




CAA 


- 


ACC 


- 


AAA 


- 


AGA 


- 


AGC 


- 


AAG 


— 


CAA 


— 


GTC 




TGT 


— 


GCT 


- 


GAT 


- 


CCC 


- 


AGT 


- 


GAA 


- 


TCC 


— 


TGG 




GTC 


- 


CAG 


- 


GAG 


- 


TAC 


- 


GTG 


- 


TAT 


- 


GAC 




CTG 


— 


GAA 




CTG 


- 


AAC 


- 


(TGA) . 



















20 

8. A process for producing an antibody capable of binding to a polypeptide as defined in Claim 1 or Claim 
2 or a fragment of a polypeptide as defined in any of Claims 1, 3 or 4 which comprises a procedure selected 
from: 

25 (a) immunizing an animal with said polypeptide and harvesting the antibody produced thereby; and 

(b) culturing a hybridoma capable of secreting a monoclonal antibody and harvesting the antibody so 
produced. 

9. A process for producing a nucleic acid probe capable of hybridizing to a mRNA corresponding to a poly- 
peptide as defined in Claim 1 or Claim 2 or a fragment of a polypeptide as defined in any of claims 1, 3 
or 4, comprising labelling a DNA molecule which is complementary to at least a portion of said mRNA. 



Patentanspruche 

35 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, DE, FR, GR, IT, LU, NE, SE, CH, GB 

1. Ausgereiftes Polypeptld, codiert durch das offene Leseraster. das die folgende Sequenz von Aminosau- 
ren definiert: 

40 





Lys 


- 


Leu 


- 


Cys 


- 


Val 


- 


Thr 


- 


Val 


- 


Leu 


— 


Ser 


- 




Leu 


- 


Leu 


- 


Met 


- 


Leu 


- 


Val 


- 


Ala 


- 


Ala 


- 


Phe 


- 


45 


Cys 


- 


Ser 


- 


Pro 


- 


Ala 


- 


Leu 


- 


Ser 


- 


' Ala 


“ 


Pro 


- 


Mec 


- 


Gly 


- 


Ser 


- 


Asp 


- 


Pro 


- 


Pro 


- 


Thr 


— 


Ala 


- 




Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- 


Tyr 


- 


Thr 


- 


Arg 


- 


Glu 


— 




Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- 


Phe 


- 


Val 


- 


Val 


- 


Asp 


- 


50 


Tyr 




Tyr 




Glu 


- 


Thr 


- 


Ser 


- 


Ser 


- 


Leu 


- 


Cys 


- 




Ser 


- 


Gin 


- 


Pro 


- 


Ala 


- 


Val 


- 


Val 


- 


Phe 


- 


Gin 


- 




Thr 


- 


-Lys 


- 


Arg 


- 


Ser 


— 


Lys 


- 


Gin 


- 


Val 


- 


Cys 


- 


55 


Ala 


- 


Asp 


- 


Pro 




Ser 


- 


Glu 


- 


Ser 


- 


Trp 


— 


Val 


— 




Gin 


- 


Glu 


- 


Tyr 


- 


Val 


- 


Tyr 


- 


Asp 


- 


Leu 


- 


Glu 


- 



Leu - Asn* 



14 




AusgereiftBS Polypeptid nach Anspruch 1 , def iniert durch die folgende Aminosauresequenz: 



Ala — Pro - Met - Gly - Ser - Asp - Pro — Pro - 

Thr - Ala - Cys - Cys - Phe ~ Ser - Tyr - Thr — 

Krg - Glu - Ala — Ser - Ser - Asn - Phe - Val - 
Val - Asp - Tyr - Tyr - Glu - Thr - Ser* - Ser ^ - 
Leu — Cys - Ser - Gin - Pro - Ala ~ Val — Val. - 

Phe - Gin — Thr - Lys - Arg - Ser - Lys — Gin — 

Val - Cys - Ala - Asp - Pro - Ser — Glu — Ser - 

Trp - Val - Gin - Glu — Tyr - Val - Tyr — Asp - 

Leu - Glu - Leu — Asn, 

Immunogenes Fragment eines Poiypeptids nach Anspruch 1 oder 2. 

Immunogenes Fragment eines Poiypeptids nach Anspruch 3, bestehend aus 6 bis 40 Aminosduren. 

Immunogenes Fragment eines Poiypeptids nach Anspruch 4, ausgewahit aus den Peptiden [Ala^ - 
S©r2o)ft-2o und [Thr43 ■ Asneg]^24* 

Nudeinsaure, die fahig ist, ein Polypeptid nach Anspruch 1 Oder 2 Oder ein Fragment eines Poiypeptids 
nach irgendeinem der Anspruche 3 bis 5 zu codieren. 

Nudeinsaure nach Anspruch 6, die fahig ist, das ausgereifte Polypeptid des offenen Leserasters, das 
durch die folgende AminosSuresequenz definiert ist, zu codieren. 



Lys 


- 


Leu 


- 


Cys 




Val 


- 


Thr 


- 


Val 


- 


Leu 


— 


Ser 


-• 


Leu 


— 


Leu 


- 


Met 


- 


Leu 


— 


Val 


- 


Ala 


- 


Ala 


- 


Phe 


- 


Cys 


- 


Ser 


- 


Pro 


- 


Ala 


- 


Leu 


- 


Ser 


- 


Ala 


- 


Pro 


- 


Met 


- 


Gly 


- 


Ser 


- 


Asp 


- 


Pro 


- 


Pro 


- 


Thr 


- 


Ala 


- 


Cys 


- 


Gys 


- 


Phe 


- 


Ser 


— 


Tyr 


• 


Thr 


- 


Arg 


- 


Glu 




Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- 


Phe 


- 


Val 


-■ 


Val 


- 


Asp 


• 


Tyr 


- 


Tyr 


— 


Glu 


- 


Thr 


- 


Ser 


- 


Ser 


- 


Leu 


- 


Cys 


- 


Ser 


- 


Gin 


- 


Pro 


- 


Ala 




Val 


- 


Val 


- 


Phe 


- 


Gin 


- 


Thr 


- 


Lys 


- 


Arg 


- 


Ser 


- 


Lys 


- 


Gin 


- 


Val 


- 


Cys 


- 


Ala 


- 


Asp 


- 


Pro 


- 


Ser 


- 


Glu 


- 


Ser 


- 


Trp 


- 


Val 


- 


Gin 


- 


Glu 


- 


Tyr 


- 


Val 


- 


Tyr 


- 


Asp 


- 


Leu 


- 


Glu 


- 



Leu “ Asn. 



Nudeinsaure nach Anspruch 7. definiert durch die folgende Nudeotidsequenz: 
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10 



15 



ATG 


- 


AAG 


- 


CTC 


— 


TGC 


— 


GTG 


— 


ACT 


— 


GTC 


— 


CTG 


— 


TCT 


— 


CTC 


- 


CTC 


— 


ATG 


— 


CTA 


— 


GTA 


- 


GCT 


- 


GCC 




TTC 


— 


TGC 


— 


TCT 


— 


CCA 


— 


GCG 


- 


CTC 


— 


TCA- 


— 


GCA 


- 


CCA 


- 


ATG 


- 


GGC 


— 


TCA 


- 


GAC 


— 


CCT 


- 


CCC 


- 


ACC 


- 


GCC 


- 


TGC 


— 


TGC 


- 


TIT 


- 


TCT 


— 


TAC 


— 


ACC 


— 


CGA 


- 


GAA 


— 


GCT 


- 


TCC 


— 


TCG 


— 


AAC 


— 


TTT 


- 


GTG 


- 


GTA 


— 


GAT 


- 


TAC 


- 


TAT 


— 


GAG 


- 


ACC 


- 


AGC 


- 


AGC 


- 


CIC 




TGC 


- 


TCC 


- 


CAG 


- 


CCA 


- 


GCT 


- 


GTG 


- 


GTA 


- 


TTC 


- 


CAA 


- 


ACC 


- 


AAA 


- 


AGA 


- 


AGC 


- 


AAG 


- 


CAA 


- 


GTC 


— 


TGT 


— 


GCT 


- 


GAT 


- 


CCC 


- 


AGT 


- 


GAA 


- 


TCC 


- 


TGG 


- 


GTC 


- 


CAG 


- 


GAG 




TAC 


- 


GTG 


- 


TAT 


- 


GAC 


- 


CTG 


- 


GAA 


- 


CTG 


- 


AAC 


- 


(TGA) , 


• 

















20 



25 



30 



9. Antikorper. der fahig 1st, an ein Polypeptid nach Anspruch 1 Oder 2 Oder ein Fragment eines Polypeptids 
nach irgendeinem der Anspruche 3 bis 5 zu binden. 

10. Nudeinsauresonde, die fahig ist, mit einer mRNA entsprechend einem Polypeptid nach Anspruch 1 Oder 
2 Oder einem Fragment eines Polypeptids nach irgendeinem der Anspruche 3 bis 5 zu hybridisieren. 

Patentanspruche fur folgenden Vertragsstaat : ES 

1. VerfahrenzurHerstellung eines ausgereiften Polypeptids, das durch das offeneLeserastercodiert ist und 
die folgende Sequenz von Aminosiuren definiert: 





Lys 


- 


Leu 


- 


Cys 


- 


Val 


- 


Thr 


- 


Val 


- 


Leu 


— 


Ser 


- 




Leu 


- 


Leu 


- 


Met 


- 


Leu 


- 


Val 


- 


Ala 


- 


Ala 


- 


Phe 


- 


35 


Cys 


- 


Ser 


- 


Pro 


- 


Ala 


- 


Leu 


- 


Ser 


- 


Ala 


- 


Pro 


- 




Met 


- 


Gly 


- 


Ser 


- 


Asp 


- 


Pro 


- 


Pro 


- 


‘Thr 


- 


Ala 


- 




Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- 


Tyr 


- 


Thr 


- 


Arg 


- 


Glu 


- 


40 


Ala 


- 


Ser 


- 


Ser 


- 


Asn. 


- 


Phe 


- 


Val 


- 


Val 


- 


Asp 


- 




Tyr 


- 


Tyr 


- 


Glu 


- 


Thr 


- 


Ser 


- 


Ser 


- 


Leu 


- 


Cys 


- 




Ser 


- 


Gin 


- 


Pro 


- 


Ala 


- 


Val 


- 


Val 


- 


Phe 


- 


Gin 


- 


45 


Thr 


- 


Lys 


- 


Arg 


- 


Ser 


- 


Lys 


- 


Gin 


- 


Val 


- 


Cys 


- 


Ala 


- 


Asp 


- 


Pro 


- 


Ser 


- 


Glu 


- 


Ser 


- 


Trp 


- 


Val 


- 




Gin 


- 


Glu 


- 


Tyr 


- 


Val 


- 


Tyr 


- 


Asp 


- 


Leu 


- 


Glu 


- 




Leu 


- 


Asn. 





























50 



55 



Oder ein immunogenes Fragment davon, umfassend ein Verfahren, ausgewahit aus: 

(a) Transfizieren eines Wirtes mit einem transformierten Vektor, der eine cDNA Insertion hat, die das 
Polypetid Oder Fragment codiert, und 

(b) einer chemischen Synthese, worin geeignet geschutzte und/oder aktivierte Amlnosauren in einer 
stufenweisen Art verknupft werden. 

Verfahren nach Anspruch 1, worin das ausgereifte Polypeptid durch folgende Aminosauresequenz defi- 
niert ist: 



16 
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10 



15 



20 



25 



Ala 


- 


Pro 


- 


Met 


- 


Gly - 


Ser 


- Asp 


- Pro 


- Pro 


Thr 


- 


Ala 


- 


Cys 


- 


Cys - 


Phe 


- Ser 


- Tyr 


- Thr 


Arg 


- 


Glu- 


- 


Ala 


- 


Ser - 


Ser 


- Asn 


- Phe 


- Val 


Val 


- 


Asp 


- 


Tyr 


- 


Tyr - 


Glu 


- Thr 


- Ser 


- Ser 


Leu 


- 


Cys 




Ser 


- 


Gin - 


Pro 


- Ala 


- Val 


- Val 


Phe 


- 


Gin 


- 


Thr 


- 


Lys - 


Arg 


- Ser 


- Lys 


-Gin 


Val 


- 


Cys 


- 


Ala 


- 


Asp - 


Pro 


- Ser 


- Glu 


- Ser 


Trp 


- 


val 


- 


Gin 


- 


Glu - 


Tyr 


- Val 


- Tyr 


- Asp 


Leu 


- 


Glu 


- 


Leu 


• 


Asn . 











3. Verfahren nach Anspruch 1 , worin das immunogene Fragment eines Polypeptids aus 6 bis 40 Aminosau- 
ren besteht. 

4. Verfahren nach Anspruch 3. worin das immunogene Fragment eines Polypeptids ausgewahlt ist aus den 
Peptiden [Alai - Ser 2 o]&- 2 o und [Thr43 - Asn6a]6-24- 

5. Verfahren zur Herstellung einer Nudeinsaure, die ^hlg ist, ein Polypeptid, wie in Anspruch 1 Oder 2 de- 
finiert Oder ein Fragment eines Polypeptids, wie in irgendeinem der Anspruche 1, 3 Oder 4 definiert, zu 
codieren, umfassend das Kultivieren einer Wirtszelle, die mit einem Vektor transfiziert ist, dereine cDNA 
Insertion besitzt, mit einer der Nudeinsaure entsprechenden Sequenz. 

6. Verfahren nach Anspruch 5, worin die Nudeinsaure fahig ist, das ausgereifte Polypeptid des offenen Le- 
serasters, das durch die folgende Aminosauresequenz definiert ist, zu codieren: 



30 



35 



40 



45 



Lys 

Leu 

Cys 

Met 

Cys 

Ala 

Tyr 

Ser 

Thr 

Ala 

Gin 

Leu 



Leu “ 
Leu - 
Ser - 
Gly - 
Cys - 
Ser - 
Tyr - 
Gin - 
Lys - 
Asp - 
Glu - 
Asn • 



Cys 

Met 

Pro 

Ser 

Phe 

Ser 

Glu 

Pro 

Arg 

Pro 

Tyr 



Val 

Leu 

Ala 

Asp 

Ser 

Asn 

Thr 

Ala. 

Ser 

Ser 

Val 



Thr 

Val 

Leu 

Pro 

Tyr 

Phe 

Ser 

Val 

Lys 

Glu 

Tyr 



Val 

Ala 

Ser 

Pro 

Thr 

Val 

Ser 

Val 

Gin 

Ser 

Asp 



Leu 

Ala 

Ala 

Thr 

Arg 

Val 

Leu 

Phe 

Val 

Trp 

Leu 



- Ser 

- Phe 

- Pro 

- Ala 

- Glu 

- Asp 

- Cys 

- Gin 

- Cys 

- Val 

- Glu 



so 



Verfahren nach Anspruch 6, worin die Nudeinsaure durch foigende Nucieotidsequenz definiert ist: 



55 



17 
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ATG 


- 


AAG 


- 


CTC 


- 


TGC 


- 


GTG 


- 


ACT 


— 


GTC 


— 


CTG 


— 


TCT 


- 


CTC 


- 


CTC 


- 


ATG 




CTA 


- 


GTA 


- 


GCT 


- 


GCC 


- 


TTC 


.. 


TGC 


- 


TCT 


- 


CCA 




GCG 


- 


CTC 


- 


TCA 


- 


GCA 


- 


CCA 


- 


ATG 


- 


GGC 


- 


TCA 


- 


GAC 


- 


CCT 


- 


CCC 


- 


ACC 


— 


GCC 


- 


TGC 


- 


TGC 


- 


TTT 


- 


TCT 


- 


TAC 


- 


ACC 


- 


CGA 


— 






GCT 


- 


TCC 


- 


TCG 


- 


AAC 


- 


TTT 


- 


GTG 


- 


GTA 


— 


GAT 


- 


TAC 


- 


TAT 


- 


GAG 


- 


ACC 


- 


AGC 


- 


AGC 


- 


CTC 


— 


TGC 


- 


TCC 


- 


CAG 


- 


CCA 


- 


GCT 


- 


GTG 


- 


GTA 


- 


TTC 


- 


CAA 


- 


ACC 


- 


AAA 


- 


AGA 


- 


AGC 


- 


AAG 


- 


CAA 


- 


GTC 


- 


TGT 


- 


GCT 


- 


GAT 


- 


CCC 


- 


AGT 


- 


GAA 


- 


TCC 


-- 


TGG 


- 


GTC 


- 


CAG 


- 


GAG 


- 


TAC 


- 


GTG 


- 


TAT 


- 


GAC 


- 


CTG 


- 


GAA 


- 


CTG 


- 


AAC 


- 


(TGA) 



















20 

8. Verfahren zur Herstellung eines AntikSrpers, derfShig 1st, an ein Polypeptid, wie in Anspruch 1 Oder 2 
def Iniert, Oder ein Fragment eines Polypeptids, wie in irgendeinem der Anspruche 1 ,3 Oder 4 def iniert, 
zu binden, umfassend ein Verfahren, ausgewahit aus: 

(a) Immunisieren eines Tieres mit dem Polypeptid und Ernten des dadurch gebildeten AntikSrpers; und 
25 (b) Kultivieren eines Hybridoms, das fahig 1st, einen monoclonalen Antikorper auszuscheiden, und das 

Ernten des so gebildeten Antikorpers. 

9. Verfahren zur Herstellung einer Nudeinsiuresonde, die mit einermRNAhybrkJisieren kann und die einem 

‘ Polypeptid entspricht, wie in Anspruch 1 Oder 2 Oder einem Fragment eines Polypeptids, wie in irgendel- 

30 nem der Anspruche 1 ,3 Oder 4 def iniert, umfassend das Markieren eines DMA Molekuls, das zu wenig- 

stens einem Tell der mRNA komplementar ist. 



Revendicatlons 

35 

Revendication pour les Etats contractants suivants : AT, BE, DE, FR, GR, IT, LU, NE, SE, CH, 
GB 

1. Polypeptide mur cod6 par le cadre de lecture ouvert d6finissant la sequence suivante d'acides amines : 



40 





Lys 


- 


Leu 


- 


Cys 


- 


Val 


- Thr 


- Val 


- Leu 


- 


Ser 


- 




Leu 


- 


Leu 


- 


Met 


- 


Leu 


- Val 


- Ala 


- Ala 


- 


Phe 


- 




Cys 


- 


Ser 


- 


Pro 


- 


Ala 


- Leu 


- Ser 


- Ala 


- 


Pro 


- 


45 


Met 


- 


Gly 


- 


Ser 


- 


Asp 


- Pro 


- Pro 


- Thr 


- 


Ala 


- 




Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- Tyr 


- Thr 


- Arg 


- 


Glu 


- 




Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- Phe 


- Val 


- Val 


- 


Asp 


- 


SO 


Tyr 


- 


Tyr 


- 


Glu 


- 


Thr 


- Ser 


- Ser 


- Leu 


- 


Cys 


- 




Ser 


- 


Gin 


- 


Pro 


- 


Ala 


- Val 


- Val 


- Phe 


- 


Gin 


- 




Thr 


- 


Lys 


- 


Ar g 


- 


Ser 


- Lys 


- Gin 


- Val 


- 


Cys 


- 


55 


Ala 


- 


Asp 


> 


Pro 


- 


Ser 


- Glu 


- Ser 


- Trp 


- 


Val 


- 




Gin 


- 


G 1 u 


- 


Tyr 


- 


Val 


- Tyr 


- Asp 


- Leu 




Glu 


- 




Leu 




Asn 


• 





















18 
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10 



15 



Polypeptide 


mOr selon 


la revendication 1. d6flni par la sequence suivante d’acides an 


Ala 


- Pro 


- Met 


- 


Gly - Ser 


- Asp - Pro 


- Pro 


T h r 


- Ala 


- C y s 


- 


Cys - Phe 


- Ser - Tyr 


- Thr 


Arg 


- Glu 


- Ala 


- 


Ser - Ser 


- Asn - Phe 


- Val 


Val 


- Asp 


- T y r 


- 


T y r - Glu 


- Thr - Ser 


- Ser 


Leu 


- Cy s 


- Ser 


- 


Gin - Pro 


- Ala - Val 


- Val 


Phe 


- Gin 


- T h r 


- 


Lys - Arg 


- Ser - Lys 


. Gin 


V a i 


- C y s 


- Ala 


- 


Asp - Pro 


- Ser - Glu 


- Ser 


Trp 


- Val 


- Gin 


- 


Glu - Tyr 


- Val - Tyr 


- Asp 


Leu 


- Glu 


- Leu 


- 


Asn . 







3. Fragment Immunogene d’un polypeptide selon la revendicatlon 1 ou la revendication 2. 

20 4 . Fragment Immunogene d’un polyptpide selon la revendication 3 consistant en 6 e 40 acldes amin6s. 

5. Fragment Immunogene d’un polypeptide selon la revendication 4 choisi parmi les peptides [Ala^ - 
Ser2o]6-2o n"hr43 - Asnea]&-24* 

6. Acide nucieique capable de coder un polypeptide selon la revendication 1 ou la revendication 2 ou un 
fragment d’un polypeptide selon I’une quelconque des revend Ications 3 e 5. 

7. Acide nud6ique selon la revendication 6 qui est capable de coder un polypeptide mur du cadre de lecture 
ouvert d^f ini par la sequence suivante d’acldes amines : 



25 



30 



35 



40 



45 



Lys 


- 


Leu 


- 


Cys 


- 


Val 


- 


Thr 


- 


Val 


- 


Leu 


- 


Ser 


- 


Leu 


- 


Leu 


- 


Met 


- 


Leu 


- 


Val 


- 


Ala 


- 


Ala 


- 


Phe 


- 


Cys 


- 


Ser 


- 


Pro 


- 


Ala 


- 


Leu 


- 


Ser 


- 


Ala 


- 


Pro 


- 


Met 


- 


Gly 


- 


Ser 


- 


Asp 




Pro 




Pro 


- 


Thr 


- 


Ala 


- 


Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- 


Tyr 


- 


Thr 


- 


Arg 


- 


Glu 


- 


Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- 


Phe 


- 


Val 


- 


Val 


- 


Asp 


- 


Tyr 


- 


Tyr 


- 


Glu 


- 


Thr 


- 


Ser 


- 


Ser 


- 


Leu 


- 


Cys 


- 


Ser 


- 


Gin 


- 


Pro 


- 


Ala 


- 


Val 


- 


Val 


- 


Phe 


- 


Gin 


- 


Thr 


- 


Lys 


- 


Arg 


- 


Ser 


- 


Lys 


- 


Gin 


- 


Val 


- 


Cys 


- 


Ala 


- 


Asp 


- 


Pro 


- 


Ser 


- 


Glu 


- 


Ser 


- 


Trp 


- 


Val 


- 


Gin 


- 


Glu 


- 


Tyr 


- 


Val 


- 


Tyr 


- 


Asp 


- 


Leu 


- 


Glu 


- 


Leu 




Asn 





























50 



8. Acide nud^ique de la revendication 7 d^fini par la sequence suivante de nud^otides : 
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ATG 


- 


AAG 


- 


CTC 


- 


TGC 


- 


CGI 


- 


ACT 


- 


GTC 


- 


CTG 


- 


TCT 


- 


CTC 


- 


CTC 


- 


ATG 


- 


CTA 


- 


GTA 


- 


GCT 


- 


GCC 


- 


TTC 




TGC 


- 


TCT 


- 


CCA 


- 


GCG 


- 


CTC 


- 


TCA 


- 


GCA 


- 


CCA 


- 


ATG 


- 


GGC 


- 


TCA 


- 


GAC 


- 


CCT 


- 


CCC 


- 


ACC 


- 


GCC 


- 


TGC 


- 


TGC 


- 


TTT 


- 


TCT 


- 


TAC 


- 


ACC 


- 


CGA 


- 


GAA 


- 


GCT 


- 


TCC 


- 


TCG 


- 


AAC 


- 


TTT 


- 


GTG 


- 


GTA 


- 


GAT 


- 


TAC 


- 


TAT 


- 


CAG 


- 


ACC 


- 


AGC 


- 


AGC 


- 


CTC 


- 


TGC 


- 


TCC 


- 


CAG 


- 


CCA 


- 


GCT 


- 


GTG 


- 


GTA 




TTC 


- 


CAA 


- 


ACC 


- 


AAA 


- 


AGA 


- 


AGC 


- 


AAG 


- 


CAA 


- 


GTC 


- 


TGT 


- 


GCT 


- 


GAT 


- 


CCC 


- 


AGT 


- 


GAA 


- 


TCC 


- 


TGG 


- 


GTC 




CAG 


- 


GAG 


- 


TAC 


- 


GTG 


- 


TAT 


- 


GAC 


- 


CTG 




GAA 


— 


CTG 


_ 


AAC 


- 


(TGA) 



















20 9. Anticorps capable de se Herd un polypeptide selon la revendication 1 ou la revendication 2 ou un fragment 

d’un polypeptide selon Tune quelconque des revendications 3^5. 

10. Sonde d’acide nuci^ique capable de s*hybtider d un ARNm correspondant d un polypeptide selon la re- 
vendication 1 ou la revendication 2 ou un fragment d'un polypeptide selon Tune quelconque des reveri- 
es dications 3 d 5. 



30 



Revendications pour I’Etat contractant suivant : ES 

1. Proc^dd de production d’un polypeptide mur cod6 par le cadre de iecture ouvert dSfinissant la sequence 
suivante d’acides amin^ : 
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Lys 


- 


Leu 


- 


Cys 


- 


Val 


- 


Thr 


- 


Val 


- 


Leu 


- 


Ser 


- 


Leu 


- 


Leu 


- 


Met 


- 


Leu 


- 


Val 


- 


Ala 


- 


Ala 


- 


Phe 


- 


Cys 


- 


Ser 


- 


Pro 


- 


Ala 


- 


Leu 


- 


Ser 


- 


Ala 


- 


Pro 


- 


Met 


- 


Gly 


- 


Ser 


- 


Asp 


- 


Pro 


- 


Pro 


- 


Thr 


- 


Ala 


- 


Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- 


T yr 


- 


Thr 


- 


Arg 


- 


Glu 


- 


Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- 


Phe 


- 


Val 


- 


Val 


- 


Asp 


- 


T yr 


- 


Ty r 


- 


Glu 


- 


Thr 


- 


Ser 


- 


Ser 


- 


Leu 


- 


Cys 


- 


Ser 


- 


Gin 


- 


Pro 


- 


Ala 


- 


Val 


- 


Val 


- 


Phe 


- 


Gin 


- 


Thr 


- 


Lys 




Arg 


- 


Ser 


- 


Lys 


- 


Gin 


- 


Val 


- 


Cys 


- 


Ala 


- 


Asp 


- 


Pro 


- 


Ser 


-* 


Glu 


- 


Ser 


- 


T rp 


- 


Val 


- 


Gin 

Leu 


- 


Glu 
Asn . 


- 


Ty r 


- 


Val 


- 


Tyr 


- 


Asp 


- 


Leu 


- 


Glu 





OU son fragment immunogene, qui comprend un processus choisi parmi : 

(a) transfection d’un h6te avec un vecteurtransform6 ayant un insert d’ADNc codant ledit polypeptide 
ou fragment et 

(b) synthase chimique ou des acides amines proteges et/ou actives de maniere appropriee sont iies 
d’une maniere echelonnee. 

Precede selon la revendication 1, ou ledit polypeptide mur est defini par la sequence suivante d’acides 
amines : 
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10 



Ala - 


Pro - 


Met 


. Gly - 


5er 


- Asp 


- Pro 


- Pro 


T hr - 


Ala - 


Cys 


- Cys - 


Phe 


- Ser 


- Ty r 


- Thr 


Arg - 


G1 u - 


Ala 


- Ser - 


Ser 


- Asn 


- Phe 


- Val 


Val - 


Asp - 


Ty r 


- Ty r - 


Glu 


- Thr 


- Ser 


- Ser 


Leu - 


Cy s - 


5er 


- Gin - 


Pro 


- Ala 


- Val 


- Val 


Phe - 


Gin - 


Th r 


- Ly s - 


Arg 


- Ser 


- Ly s 


- Gin 


Val - 


Cy s - 


Ala 


- Asp - 


Pro 


- Ser 


- Glu 


- Ser 


T rp - 


Val - 


Gin 


- Glu - 


T y r 


- Val 


- Ty r 


- Asp 


Leu - 


G 1 u - 


Leu 


- A s n , 











15 



20 



25 



3. Proc6d6 selon la revendicatlon 1 , oO (edit fragment immunogene d’un polypeptide se compose de 6 e 40 
acides amines. 

4. Proc6d6 selon la revendicatlon 4, ou ledit fragment Immunogene d’un polypeptide est choisi parmi les 
peptides [Ala^ - Ser2ol6-2o [^^^43 ASn^aJe-z^* 

5. Precede de production d’un acide nucieique capable de coder un polypeptide selon la revendicatlon 1 ou 
la revendicatlon 2 ou un fragment d’un polypeptide selon Tune quelconque des revendications 1, 3 ou 4, 
qui comprend la mise en culture d'une cellule hOte transfectee avec un vecteur contenant un insert d’ADNc 
ayant une sequence correspondent e ceile dud it acide nucieique. 

6. Precede selon la revendicatlon 6, ou ledit acide nucieique est capable de coder le polypeptide mur du 
cadre de lecture ouvert defini par la sequence suivante d’acides amines : 
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40 



45 



L y s 


- 


Leu 


- 


Cys 


- 


Val 


- 


Thr 


- Val 


- Leu 


- Ser 


- 


Leu 


- 


Leu 


- 


Met 


- 


Leu 


- 


Val 


- Ala 


- Ala 


- Phe 


- 


Cys 


- 


Ser 


- 


Pro 


- 


Ala 


- 


Leu 


- Ser 


- Ala 


- Pro 


- 


Met 


- 


Gly 


- 


Ser 


- 


Asp 


- 


Pro 


- Pro 


- Thr 


- Ala 


- 


Cys 


- 


Cys 


- 


Phe 


- 


Ser 


- 


Tyr 


- Thr 


- Arg 


- Glu 


- 


Ala 


- 


Ser 


- 


Ser 


- 


Asn 


- 


Phe 


- Val 


- Val 


- Asp 


- 


Tyr 


- 


Tyr 


- 


Glu 


- 


Thr 


- 


Ser 


- Ser 


- Leu 


- Cys 


- 


Ser 


- 


Gin 


- 


Pro 


- 


Ala 


- 


Val 


- Val 


- Phe 


- Leu 


- 


Thr 


- 


L y s 


- 


Arg 


- 


Ser 


- 


Ly s 


- Gin 


- Val 


- Cys 


- 


Ala 


- 


Asp 


- 


Pro 


- 


Ser 


- 


Glu 


- Ser 


- Trp 


- Val 


- 


Gin 


- 


Glu 


- 


Tyr 




Val 




Tyr 


- Asp 


- Leu 


- Glu 


- 


Leu 




Asn 























SO 



Precede selon la revendicatlon 7, ou ledit acide nucieique est defini par la sequence suivante de nucleo- 
tides : 
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ATG 


- 


AAG 


- 


CTC 


- 


TGC 


- 


GTG 




ACT 


- 


GTC 


- 


CTG 


- 


TCT 


- 


CTC 


- 


CTC 


- 


ATG 


- 


CTA 


- 


GTA 


- 


GCT 


- 


GCC 


- 


TTC 


- 


TGC 


- 


TCT 


- 


CCA 


- 


GCG 


- 


CTC 


- 


TCA 


- 


GCA 


- 


CCA 


- 


ATG 


- 


GGC 


- 


TCA 


- 


GAC 


- 


CCT 


- 


CCC 


- 


ACC 


- 


GCC 


- 


TGC 


- 


TGC 


- 


TTT 


- 


TCT 


- 


TAC 


- 


ACC 


- 


CGA 


- 


GAA 


- 


GCT 


- 


TCC 


- 


TCG 


-> 


AAC 


- 


TTT 


- 


GTG 


- 


GTA 


- 


GAT 


- 


TAC 


- 


TAT 


- 


GAG 


- 


ACC 


- 


AGC 


- 


AGC 


- 


CTC 


- 


TGC 


- 


TCC 


- 


CAG 


- 


CCA 


- 


GCT 


- 


GTG 


- 


GTA 


- 


TTC 


- 


CAA 


- 


ACC 


- 


AAA 


- 


AGA 


- 


AGC 


- 


AAG 


- 


CAA 


- 


GTC 


- 


TGT 


- 


GCT 


- 


GAT 


- 


CCC 


- 


AGT 


- 


GAA 


- 


TCC 


- 


TGG 


- 


GTC 


- 


CAG 


- 


GAG 


- 


TAC 


- 


GTG 


- 


TAT 


- 


GAC 


- 


CTG 


- 


GAA 




CTG 


- 


AAC 


- 


(TGA) 



















20 8. Proc6d6 de production d’un anticorps capable de se lier d un polypeptide selon (a revendication 1 ou la 

revendication 2 ou un fragment d’un polypeptide selon Tune quelconque des revendications 1, 3 ou 4. 
qui comprend un processus choisi parmi : 

(a) immunisation d’un animal par ledit polypeptide et r^colte de i’anticorps ainsi produit ; et 

(b) mise en culture d’un hybridome capable de s^cr^ter un anticorps monoclonal et r^coite de I’anticorps 

25 ainsi produit 

9. Proc§d6 de production d’une sonde d’acide nucl^ique capable de s’hybrider ^ un ARNm correspondant 
^ un polypeptide selon la revendication 1 ou la revendication 2 ou un fragment d'un polypeptide selon 
Tune quelconque des revendications 1. 3 ou 4, comprenant le marquage d’une molecule d’ADN qui est 
30 compl^mentaire au moins d’une portion dudit ARNm. 
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10 20 30 40 50 60 70 

CCCCCCCCAC AG6ACACAGC T6GGTTCTGA AGCTTCTGAG nCTGCAGCC TCACCTCTGA GAAAACCTCT 







80 












99 










114 










nrccACCAA tacc 


ATG 


AAG 


CTC 


TGC 


GTG 


ACT 


GTC 


CTG 


TCT 


CTC 


CTC 


ATG 


CTA 


GTA 










HET 


Lys 


Leu 


Cys 


Val 


Thr 


Val 


Leu 


Ser 


Leu 


Leu 


Met 


Leu 


Val 


129 










144 










159 










174 






GOT 


GCC 


nc 


TGC 


TCT 


CCA 


GCG 


CTC 


TCA 


GCA 


CCA 


ATG 


GGC 


TCA 


GAC 


CCT 


CCC 


ACC 


Ala 


Ala 


Phe 


Cys 


Ser 


Pro 


Ala 


Leu 


Ser 


Ala 


Pro 


Met 


Gly 


Ser 


Asp 


Pro 


Pro 


Thr 






189 










204 










219 


• 








234 


GCC 


TOC 


TGC 


HT 


TCT 


TAC 


ACC 


CGA 


GAA 


GCT 


TCC 


TCG 


AAC 


m 


GTG 


GTA 


GAT 


TAC 


Ala 


cys 


Cys 


Phe 


Ser 


Tyr 


Thr 


Arg 


Glu 


Ala 


Ser 


Ser 


Asn 


Phe 


Val 


Val 


Asp 


Tyr 










249 










264 










279 








TAT 


GAG 


ACC 


AGC 


AGiC 


CTC 


TGC 


TCC 


CAG 


CCA 


GCT 


GTG 


GTA 


nc 


CAA 


ACC 


AAA 


A6A 


Tyr 


Glu 


Thr 


Sep 


Ser 


Leu 


Cys 


Ser 


Gin 


Pro 


Ala 


Val 


Val 


Phe 


Gin 


Thr 


Lys 


Arg 




294 










309 










324 










339 




AGC 


AAG 


CAA 


GTC 


TGT 


GCT 


GAT 


CCC 


AGT 


GAA 


TCC 


TGG 


GTC 


CAG 


GAG 


TAC 


GTG 


TAT 


Ser 


Lys 


Gin 


Val 


Cys 


Ala 


Asp 


Pro 


Ser 


Glu 


Ser 


Trp 


Val 


Gin 


Glu 


Tyr 


Val 


Tyr 



361 371 381 391 401 
GAC CTG 6AA CTG AAC T6A G CTGCTCA6A6 ACAGGAA6TC HCAGGGAAG GTCACCTGAG 
Asp Leu Glu Leu Asn . 



411 


421 


431 


441 


451 


461 


471 


CCCGGAT6CT 


TCTCCATGAG 


ACACATCTCC 


TCCATACTCA 


G6ACTCCTCT 


CCGCAGTTCC 


TGTCCCTTCT 


481 


491 


501 


511 


521 


531 


541 


CnAATTTAA 


TCTTTTTTAT 


GTGCCGTGTT ATTGTATTAG 


GTGTCATTTC 


CATTATTTAT 


ATTAGTTTAG 


551 


561 


571 


581 


591 


601 


611 


CCAAAGGATA 


AGT6TCCCCT 


ATGGATGGTC 


CACTGTCACT 


GTTTCTCTGC 


TGTTGCAAAT 


ACATGGATAA 


621 


631 


641 


651 








CACAITTGAT 


TCGTGTGTGT 


TTTCATAATA AAACTTTAAA 
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